The impact of solid waste disposal on the groundwater within the vadose and saturated zone of two dumpsites namely Aba-Eku and Ajakannga in Ibadan Metropolis was investigated using Vertical Electrical Sounding (VES) to determine the depth and thickness of subsurface layers. Aba-Eku Landfill site is located at the extreme south-western area of Ibadan, along Ijebu road covering an area of approximately 3.5 acres, while that of Ajakannga landfill site is located at the south-eastern area of Ibadan, Both qualitative and quantitative interpretations of the field data were carried out from Vertical Electrical Sounding (VES). The qualitative interpretation reveals points of anomalous resistivity along the traverses of 10m station separation. Partial curve matching and computer assisted iteration techniques were used for the interpretation of the VES data. The approximated topography of the dumpsite was plotted using GPS readings. The pictorial pattern produced gives an elevation model of the two dumpsites. An integrated analysis of qualitative and quantitative interpretations reveals the lithologies of the subsurface for VES with topsoil (0.5m-1.0m) with resistivity ranges from (9.2-68.3)Ohm-m, clayey soil (2.0-11.3m) with resistivity ranges from (2.2-12.30)Ohm-m, overlying the fresh basement of unknown thickness of the respective dumpsites. The result from the VES data gives a qualitative lithology of topsoil and clayey soil (aquitard) which has a low resistivity zone < 100 Ohm-m, underlain by higher resistive basement. The combination of both interpretations obtained from geophysical survey and the digital elevation map was used for the establishment of the environmental and health hazards associated with groundwater movement within the subsurface (vadose and saturated zones) along the two dumpsites.
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Introduction
Over the years, a lot has been proposed concerning the need for proper disposal of waste especially through construction of suitable landfill site and the area chosen as it affects the environment especially the groundwater. It is unfortunate to know that most for these landfall sites are sited ignoring the environmental and health hazards associated with this practice. The impact of dumps and landfills has been a threat to groundwater, when water percolates through the waste, picking up a variety of substance such as heavy metals, organic chemicals, The underground water flow of some landfill sites were investigated in Ibadan to create a pictorial model of how percolating water travels through the subsurface (vadose and saturated zones). Ibadan, the largest city in the West Africa region is located in the Southwestern part of Nigeria and it is characterized by different rock types. The movement of water is greatly influenced by the properties of the rocks such as porosity and permeability. When surface water are produced from rainfall, ice melting, flooding and spring flow, it comes in contact with vadose formations and it percolates through the pore spaces to the lower zones of the rock. This down ward process continues until an impermeable zone is reached. This prevention of the down ward process leads to gradual accumulation of water in the zone to produce a zone of saturation whose upper surface is the water table. However, in the saturated zone, ground water movement is both vertical and horizontal due to action of overburden pressure, dip or inclination of bedrock or saturated rock, viscosity, porosity, permeability, water head recharge sources, isotropic and anisotropic properties, heterogeneous and homogeneous properties and other structural characteristics for example fractures and fissures that may likely influence the vertical and horizontal movement. Groundwater moves freely through permeable rock, but less freely through relatively impermeable aquitards. Hydrologically, the direction of the slope of the ground surface serves as an important factor to indicate the direction of groundwater flow within the subsurface zones. The direction can be used to minimize the danger of contamination of groundwater supply, before landfill sites are constructed.
Site Characterization
Aba-Eku Landfill site is located at the extreme southwestern area of Ibadan, along Ijebu road covering an area of approximately 3.5 acres .While that of Ajakannga landfill site is located at the southeastern area of Ibadan, along Old Ijebu, covering an area of 3 acres. The Aba-Eku landfill site is the second large landfill in Ibadan. Owned and maintained by Ibadan solid waste management authority, the landfill site was established in 1998.At present the site has been fenced to prevent waste encroachment onto the nearby residential buildings. 3. To determine and have a qualitative idea of the resistivity distribution of the subsurface using Vertical Electrical Sounding. 
Materials and Method
The equipment used for the resistivity survey parameters measured in the field include, resistivity meter, hammer, measuring tapes, global positioning system (GPS) device, cables, clips, battery (power source).
Field Procedure

Geophysical Survey
Field investigation commenced with a reconnaissance survey using visual inspection, measuring tape and global positioning system (GPS) device. The aim of the reconnaissance survey was to locate the best positions for traverse and also to identify the dumpsite in preparation for a comprehensive base map of the study area.
A total of four Vertical Electrical Sounding (VES) stations were established using Schlumberger configuration. Two VES (1 and 2) were carried out on the landfill site at 2B 2A Ajakannga in Oluyolo Local Government, while the other two (VES 1and 2) were carried out at Aba-Eku in Ona Ara Local Government. The Schlumberger electrode configuration employed for the survey was carried out with measurement beginning with electrode spacing, AB/2, equal to 1m and the maximum electrode spacing, AB/2, of 100m was used for both VES 1and 2, at each landfill sites.VES 1 and 2 were about 50m from each other at Ajakannga, while VES 1 and 2 were about 75m at Aba-Eku.
Reading of resistance were taken and recorded with the corresponding electrode spacing in the field record. These values were used to calculate the apparent resistivities (Appendices A), which were then used for the plotting of field curves. The electrical resistivity profiling technique could not be adopted because of the active nature of the waste dumpsite (Plates 1 and 2). Hence, only the VES method was used where there was no space constraint Plate 3: Resistivity method being carried out on the landfill sites 
Computer -Aided Iteration Technique
The resistivities, thickness and depths to the top of each layer (Table 2 ) served as layered model parameters for computer interpretation. The inversion procedure involves computing an apparent resistivity curve from an initial layered model using Ghosh's linear filter algorithm (1971a and 1971b). Comparing it with the measured resistivities and modifying the initial model until differences between the calculated and the measured resistivities fall below a certain root-mean-square cut-off value
Results and Interpretation
The VES curves have been interpreted to be a three-four layer model. VES curves 1 and 2 for Aba Eku landfill are A and KA type curve with configuration ρ1<ρ2>ρ3 and pi>p2<p3<p4. The resistivities of the layers for VES1 are 16.0Ωm; 19.5 Ωm and 10067.7Ωm respectively, and corresponding thicknesses are 1.5m, 4.5m, and the last representing the basement thickness that was not determined (TABLE 2) The resistivities of the layers for VES 2 are 9.2Ωm, 2.2Ωm, 22.2Ωm and 14571.3Ωm and the corresponding thicknesses are 0.5m, 0.7m and 0.5m, the last representing the basement thickness that was not determined (TABLE 2). VES curves 1 and 2 for Ajakanga landfill also gave a three layer model, but differ from VES curves 1 and 2 for Aba-Eku in that they have a characteristic configuration of ρ1<ρ2<ρ3 and pi>p2<p3 typical of a A and H type curve. The resistivities of the layers for VES 2 are 68.3Ωm, 13.4Ωm, 8231.0Ωm respectively, and the corresponding thicknesses are 1.0m, 11.3m and the last for the basement without measured thickness. (TABLE2). The resistivities of the layers for VES 1 are 17.0Ωm, 8.7Ωm, 7736.5Ωm and the corresponding thicknesses are 2.0m, 6.9m and the last resistivity is for the basement. (TABLE 2) 
Lithological interpretation of VES data
From the result shown in table 2, we were able to delineate the lithologies and hydrogeological significance of each dumpsite of the VES data. VES 1 and VES 2 at Ajakanga reveals that the subsurface is made up of high clay soil (AQUITARD) of thickness 11.3 and 6.9m overlying the basement which may contain groundwater if fractured. VES 1 and VES2 at Aba -Eku, Olunloyo landfill site has it lithologies interpreted as clay soil thin layer of 5.5m and 1.7m overlying the basement.
Therefore, for this reason groundwater percolation at Aba-Eku landfill site travels through the vadose zone faster than that of Ajakanga Landfill due to the variation in thickness of the vadose zone, thus causing groundwater contamination at the site. 
Three-Dimensional Digital Elevation and Terrain Model of the Study Area.
This has to do with spatial distribution of data or features such as well location, total depth of the well and depth to the water level in 3-D perspectives. The 3-D Digital Elevation Model (DTM) of Aba-Eku and Ajakannga landfill was achieved by using GPS device or receivers to collect longitude, latitude and elevation data of surface topography, thereby. Suffer® software was used to give the Digital elevation model that fit in appropriately with the study area, hydrogeological conditions ( Figure 3) . From the Digital elevation model it was deduced that the 2 landfill sites are located at higher elevation as represented by colour red relative to surrounding residential area at lower elevation as represented with colour blue in Figure 3 . As a result of this nature of the landfill site topography, surface run off of water produce during rainfall, flooding, spring flow may erode leachate from dumpsite into the groundwater reservoir down slope, therefore contaminating the water table and wells dug within the vadose zone, and with time may percolate into the saturated zone.
This method is very good for groundwater modeling which is an important tool for the groundwater hydrologists. Oluwole 1996 used 2-D model to express his points basically on the groundwater flow system in the Basement Complex. He expressed that groundwater flow system in the Basement Complex is localized depending on the presence of sufficient thickness and lateral extend of the decomposed weathered rocks and the development of joints and fractures to provide a watershed. The watershed is bounded on one side by a high elevated area, which marks a groundwater divide and low topographic area, a major stream, which is a groundwater discharge area and marks another groundwater divide. This confirm with the 3-D Models expressed in (Figure 3 ). 173 will be easily contaminated due to the short depth rate of percolation and the position and slope (hydraulic gradient) of topography will assist the surface run water to transport leachate into the down slope groundwater reservoir.
Therefore, the open waste disposal sites in Aba-Eku and Ajakannga are summarised to produce negative impacts on the quality of ground water. The data obtained from the geophysical and topographical studies of these 2 dumpsites indicates danger to the underground water in the neighbouring communities. Hence, it is recommended that the 2 dumpsites should be abandoned, and also proper geochemical studies should be carried out on the water samples from the aquifers in the vicinity. Proper investigation (geological, geophysical and geochemical) should be done before siting a landfill in geological terrain, so that the environmental and health hazards associated with open dumping of waste will be greatly minimized. 
